Sookyung Kim/sookim 10 @ etrise.kr In the optical drive system adopting optical flying-type head (OFH), flying stability of small OFH interfaced with a removable plastic disk is investigated as basic functions of reliable optical pickup head for first surface recording. Additional micro actuators for focus servo are studied for better interface of OFH on the thin cover layered plastic disk to eliminate focus error due to the non-uniformity in cover layer thickness and the tolerance of lens assembly.
Introduction
The use of optical flying head (OFH) with a high numerical aperture (NA) objective lens is an effective solution when building a small form factor (SFF) optical disk drive (ODD) for first surface recording. Generally the usual optical pickup adopting OFH requires both precise assembly of the optical components with each other during the manufacturing process and reliable motions during the operation. For example, Fig. 4(b) indicates that the large wavelength allows the OFH to easily follow the wavy disk with a bit of time delay. However, Fig.  4(c) implies that the OFH is not able to follow the waviness of the plastic disk anymore. The peakto-peak amplitude of the FHM increases into For design "A", it is necessary to reduce the size of actuator within the volume of the slider. Small and robust actuator should be precisely equipped inside the slider for actuating objective lens. For design "B", small actuator can actuate small collimator instead of objective lens. The case of "B" has more flexible room for designing the shape and size of actuator. For design "C", relatively large actuator can be easily installed in the swing arm and can actuate the collimator assembly. However, in this case, servo bandwidth for tracking is limited by increased inertia of the actuator mass. Fig. 7 shows an example of design "A", which has a micro focus vertical actuator inside the slider to drive H-beam spring structure by electrostatic force for actuating objective lens. The detail characteristics of the micro actuator are introduced in the reference [3] . The design "B" has a thin film type of coil actuator to actuate a collimator assembly. For practical applicability into the SFF ODD, reliability and focusing performance of individual actuators interfaced with common plastic disk should be guaranteed under the environmental shock and temperature change under mobile use.
Summary and conclusions
In this paper, we studied the flying characteristics of a small optical pickup adopting the flying-type head for the future small form factor optical drive. To obtain more stable flying characteristics on the flexible plastic disk and L/UL mechanism, the shape optimization of the slider was implemented. The slider with optimized ABS was used to develop the new OFH interfaced with flexible plastic disk system. Those flying variations and gains were investigated to evaluate the flying stability of the optimized OFH with respect to the critical disk parameters such as disk waviness and flutters.
On the other hand, in order to focus a laser beam effectively on the recording layer, a couple of additional micro actuators with high NA objective lens interfaced with cover layered plastic disk were proposed. Their design characteristics were also compared each other. It is necessary that a micro actuator for focus servo should be designed and fabricated for better interface of optical flying head on thin cover layered plastic disk. Therefore, the results of flying stability of the OFH on plastic disk will be effectively used to develop optimized optical pickup heads for better performance and practical use in small form factor optical drives.
